Abstract. For the 27-year period 1933-1959 inclusive, highly significant negative correlation is found between the relative sunspot number and the worldwide average of total atmospheric ozone. Peak correlation with respect to the present-day 10-year sunspot cycle is found at a lag of 1•/• to 2 years of the sunspots relative to ozone. The peak correlation of total atmospheric ozone with the mean latitudinal distance from the solar equator of the total area of sunspots is almost identical in magnitude to that with sunspot number. Itowever, the peak correlation with sunspot latitude is found at a lag of less than 6 months of the ozone relative to sunspot latitude, in the opposite direction to that with sunspot number. This phase difference of the negative correlation suggests that atmospheric ozone is much more sensitive to sunspot latitude than to sunspot number. 
10 and 20 daily values, and a small scattering contain less than 10 daily values. However, in averaging monthly mean station values to obtain either an annual mean value for a single station or a calendar monthly average value for a number of stations, in no case were the individual station monthly mean values weighted by the number of daily observations. This procedure was followed because the sampling in-completeness is essentially random, at least with respect to the totality of stations, even if not with respect to the weather at a single station.
Since consistent large variations of total ozone occur at every station with season of the year, and between all stations with latitude, it was felt that errors introduced by random incompleteness of the monthly observations would be much less than those that would be introduced by weighting individual station calendar monthly means by the number of daily observations represented.
Organization o• the complete data •or the study o• the long-term fluctuation o• ozone. In view of the impossibility of evaluating objectively the relative reliability of the ozone measurements at individual stations, it was decided to base this study on the entire body of ozone data. For this purpose every single recorded station value of monthly mean total ozone was included, even for stations that had only a few months' total record of observation. Obviously it is impossible under these circumstances to deal with station departures from normal, because many of the individual stations had records of very short duration and for many different time periods. All monthly mean station values were simply lumped together and averaged for each month from January 1925 through December 1959. The monthly average ozone values obtained in this manner obviously reflect variations of average latitude and longitude of the stations reporting for each month, and the annual average ozone values reflect also any monthly grouping of the reports. Nevertheless, in view of the lack of basis for any selective procedure, it appeared desirable to consider in this manner the entire body of data to make the sample as large as possible.
The total list of stations contributing data include 68 from the northern hemisphere, of which 26 are within ñ15 ø of the Greenwich meridian, and 4 from the southern hemisphere, none of which report data taken before 1954. The results presented in Table 1 are discussed briefly in the next section. Oct.
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- However, these early years are extremely heterogeneous as to the number and to both the geographical and seasonal distribution of the reporting stations. The confirmation of the geographical heterogeneity of the reporting stations was the purpose of the computation and the listing of the average latitude of the stations contributing to each monthly and annual average ozone value in the first eight columns of Table 1 For these reasons it is quite evident that the total ozone values of Table I for Table 3 contains the correlation coefficients, together with the corresponding probable errors, for lags from --16 to +8. The magnitude and significance of these correlations is really surprising. It must be recognized that the high degree of serial correlation which exists in both the sunspot data and the ozone data drastically reduces the statistical significance of the probable errors computed for n ranging from 22 to 27. The autocorrelation at one year's lag for the 27-year series is +0.80 for sunspots but only +0.54 for ozone. It cannot be stated just how much this serial correlation effectively reduces the degrees of freedom of the data, but probably it is by somewhat more than 50 per cent. Even so, the correlation remains highly significant.
PRESENTATION OF RESULTS

In
The variation of the ozone-sunspot correlation with lag is represented by the solid line graph (Fig. 1) . The evidence of this graph is even more striking than is that of Table 3 . Note not only the exact replica of the 10-year period of the sunspot cycle (almost exactly 10 years from 1917 to 1957), but even more the symmetry of the correlation curve with respect to maximum and minimum points, in spite of the well-known asymmetry of the sunspot cycle (descending branch averages 50 per cent longer than the ascending branch). If we discount the significance of Figure I on the basis that less than three complete cycles of the 10-year period common to both the sunspot and the ozone data are included in the correlation sample, then we should offer some likely explanation other than sunspots for the predominant 10-year period in the ozone data. There is no obvious explanation other than the random combination in the annual total It appears that total atmospheric ozone may be used with statistical plausibility to forecast sunspots 8 years in advance. The physical plausibility of such prognosis is much more difficult to justify. However, it is not entirely inconceivable that possible solar radiations affecting the ozone balance might be related to the cycle of solar activity in such a manner as to have almost any phase displacement relative to the sunspot number. Be that as it may, the comparative shape of the ozone curve at cyclical minima indicates a sunspot minimum extending from 1963-1965, a fiat minimum with annual values probably remaining above 10. It is most probable, however, that as we approach a point of change from a short active (10-year) solar cycle to a long inactive (12-year) solar cycle, as may well be the case at the present moment, the pattern of the ozone-sunspot relationship must undergo a readjustment that will temporarily affect its prognostic applicability.
TENTATIVE COMMENTS ON THE RESULTS
It will require much more quantitative information than is now available about the higher atmosphere and the variable solar emissions incident thereon even to hypothesize a physical explanation of any fluctuation of total ozone with the cycle of solar activity. There are, however, several comments, primarily meteorological in their implications, which may be offered with reference to the ozone-sunspot relationship in- This phase relationship indicates clearly that, insofar as the variability of atmospheric ozone may be causally related to sunspot activity, it is the mean latitude of the solar spotredness rather than the number or total area of the spots that is significant. The same conclusion may be drawn with respect to the southern oscillation and other meteorological activity that tends to precede the sunspot cycle by approximately 2 years.
Since the range of position of the earth on the ecliptic lies between ___7 ø of the solar equator, I-IURD C. WILLETT the apparent effectiveness of sunspots in depressing total atmospheric ozone seems to be very sensitive to the degree to which the spotredness directly faces the earth. This result supports the very tentative hypothesis that some ozone-depressive radiation, presumably ultraviolet in the 2400-to 2900-A range, is largely beamed directly upward from its source in disturbed areas connected with sunspots on the sun's surface.
